Analysis of genetic diversity in cytoplasmic male sterility, and association of mitochondrial genes with petaloid-type cytoplasmic male sterility in tuber mustard (Brassica juncea var. tumida Tsen et Lee).
In our previous study, we bred a stable cytoplasmic male sterility (CMS) line of tuber mustard by using distant hybridization and subsequent backcrosses. In this CMS plants, all floral organs are normal except the anthers, which are transformed into petals or tubular structures. Recently, 2 mitochondrial genes-atpA and orf220-that are distinctively present in the CMS line of tuber mustard were cloned and partially characterized. In our study of genetic diversity analysis of CMS, 7 species of Brassica and Raphanus crops, which included 5 CMS lines and their respective maintainer lines, were used to compare the constitution of protein-coding genes in the mitochondrial genomes. In 4 of the 43 mitochondrial genes, namely, atpA, orf220, orf256, and orf305/orf324, polymorphisms were detected among the tuber mustard CMS line and its maintainer line. The results of a cluster analysis indicate that petaloid CMS phenotype of tuber mustard is a novel CMS type and is nearer to the nap CMS in Brassica napus at the phylogenetic level. The results of individual amplifications of these genes indicate the presence of 4 sequence-characterized amplified region (SCAR) markers, which enable rapid and reliable identification of this CMS. Expressions of the orf220 and orf256 genes were detected only in the CMS line, while expression of the orf305 gene was detected in the maintainer line. The different expression patterns of different mitochondrial-specific marker genes indicate that the quantity of mitochondrial proteins is differentially regulated during organ/tissue development in tuber mustard. The results of this study suggest that the above mentioned 4 mitochondrial genes are associated with the petaloid CMS phenotype in tuber mustard.